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[57] ABSTRACT

Battery charging device having a function of indicating
in sounds at least one of charging and discharging states
of a storage battery, specifically adapted to be incorpo-
rated in battery operated electric implements. During
charge operation, a charging circuit oscillatorily gener-
ates from a rectified direct current of commercial AC
source current a high frequency charging voltage, of
which oscillation becomes intermittent with varying
intervals after a predetermined battery charge level is
reached, whereby a charge complete detecting circuit
causes a sound generating device to be operated to
sound discriminatively initial and final charge complete
indications responsive to the varying intervals. During
discharge operation, a charge remind detecting circuit

[56] References Cited provides an output to the sound generating means only
U.S. PATENT DOCUMENTS after a predetermined discharge level is reached, to
cause the means device to be operated to sound a charge
3,196,357  7/1965
3;609:502 9/1971 remind indication.
3,736,480 5/1973
4,067,000 1/1978 7 Claims, 9 Drawing Figures
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BATTERY CHARGING DEVICE HAVING
BATTERY STATE INDICATING FUNCTION

This invention relates to battery charging devices
having battery state indicating function and, more par-
ticularly, improvements in the battery charging device
provided in battery-operated electric implements to-
gether with a storage battery for charging the battery
and indicating respective states of the battery where the
charge is completed and the charge is necessary.

Generally, it is advantageous to have the battery-
operated electric implements equipped with the charg-
ing device capable of letting users of the implements
know respective states of the battery by indicating that
the charge of the battery is complete (which shall be
referred to hereinafter as “charge complete indication”)
and that a discharge of the battery is being completed
and the charge is necessary (which shall be referred to
hereinafter as “charge remind indication”), specifically
in respect that, with the charge complete indication, a
consumption of battery electrolyte due to any over
charge and an ineffective electric power consumption
can be both prevented in advance, and that, with the
charge remind indication, deteriorations of electrode
surfaces due to an over discharge of the battery can be
prevented in advance and, if a timing of performing the
charge remind indication is preliminarily set to be at a
time when the charge in the battery still remains to a
certain extent, any inconvenience that the battery is
fully discharged while the user is using the implement
and the same is no longer operable can be also elimi-
nated effectively. ’

In conventional devices of the kind referred to, how-
ever, the respective charge complete and charge remind
indications have been exclusively relying on such light
emitting means as filament bulbs, light emitting diodes
and the like element for visually warning to the users
the respective states of the battery. Such visual warning
or light emission type indicating means are effective
specifically in an event of such stationary type as the
one for use with the storage battery for automobiles or
even in a case of portable type where the electric imple-
ment is used without being held or grasped by hand so
long as the user’s sight is normal so that the respective
indications can be confirmed only by seeing the light
emitted.

However, these devices still involve such problems
that, specifically in such implement as an electric dry
shaver which is used as directly grasped by hand, the
light emission type indicating means is hard to see if the
means is provided at a position of the shaver to be cov-
ered, for example, by hand, so that the position at which
the indicating means may be provided must be re-
stricted, and that, even when the means is not making
the charge remind indication immediately before use, it
is necessary to often interrupt the use in order to con-
firm by seeing the means whether the charge remind
indication is made or not during the use.

Futher, in an event where either or both of the charge
complete and charge remind indications is to be made at
a preliminarily set timing, a use of the implement after
the particular timing involved such inconvenience in
practical use that a recognition by the user of the ad-
vancing extent of the charge or discharge after the
timing is difficult to mate when only depending on the
lighting of the light emitting means which has been unlit
at the particular timing, or the turning off of the means
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which has been lit so that the user requires himself to
memorize the amount of used electricity after the
charge complete or charge remind indication by con-
verting it to a time elapsed after the indication. In order
to eliminate such inconvenience, it may be possible to
have the light emitting means intermittenly turned and
off with a varying on time or off interval depending on
the advancing extent of the charge or discharge but,
even with this measure, the indication cannot be effec-
tively recognized so long as the light emitting means is
out of the sight of the user.

The present invention has been suggested in view of
these inconveniences in the conventional battery charg-
ing devices of the kind referred to.

A primary object of the present invention is, there-
fore, to provide a battery charging device having a
battery state indicating function wherein the function is
performed by means of a sound generation.

Another object of the present invention is to provide
the battery charging device which is capable of dis-
criminately indicating by sounds respective extents of
charging or discharging state of a battery associated
with an electric implement.

Still another object of the present invention is to
provide a battery charging device capable of indicating
by sounds the charging or discharging state of the bat-
tery with economical circuit structure.

Other objects and advantages of the present invention
will be made clear upon reading the following descrip-
tion of the invention detailed with reference to pre-
ferred embodiments thereof shown in accompanying
drawings, in which:

FIG. 1 shows in a block diagram an embodiment of
the present invention which is adapted to perform both
of the charge complete indication and the charge re-
mind indication;

FIG. 2 is a circuit diagram showing a practical ar-
rangement for the charge complete indication per-
formed according to the embodiment of FIG. 1;

FIGS. 3A and 3B are diagrams showing wave forms
respectively of input and output voltages of a rectifying
circuit section in the circuit of FIG. 2;

FIGS. 4A and 4B are diagrams showing wave forms
respectively in the initial charging period and charge
completion advance-indicating period of a voltage
across an output winding of a transistor inverter in a
charging circuit section of the circuit of FIG. 2;

FIG. 5 is a time chart showing voltage variations in
the battery being charged with the circuit of FIG. 2;

FIGS. 6a through 6D are time charts respectively for
explaining operations of the charge complete indication
with the circuit of FIG. 2;

FIG. 7 is a circuit diagram showing a practical ar-
rangement for the charge remind indication performed
in accordance with the embodiment of FIG. 1;

FIG. 8 is a time chart showing voltage variations in
the battery being discharged with the circuit of FIG. 7,
and

FIGS. 9A and 9B are time charts for explaining oper-
ations of the charge remind indication with the circuit
of FIG. 7.

Referring now to FIG. 1 showing in a block circuit
diagram an embodiment of the device according to the
present invention which includes a storage battery and
load, a rectifying circuit section 1 converts a commeri-
cal alternating current fed through a plug 12 of the
device to a direct current. That is, the alternating cur-
rent applied to terminals 1z and 15 of the section 1 is
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converted to a direct current, and an output is provided
to terminals 1c-and 14 of the'secton 1 to be fed to input
terminals 2a and 25 of a charging circuit section 2 in the
next stage. In the charging circuit section-2, the direct
current voltage applied to the input terminal 2z and 2b
is reduced to a voltage most suitable for charging an
associated storage battery 11 and is fed to the battery
through terminals 2d and 2f of the section 2.-In other
terminals 2e and 2¢ of the section 2, the terminal 2e for
providing a signal output is connected to an output
winding L; provided in the section 2 for generating a
charging voltage so as to provide a frequency signal
depending on the process of the battery charging, while
the terminal 2¢ divides and reduces the direct current
voltage applied to the input terminals 2¢ and 2b by
means of a resistance R3 and constant voltage element
ZD, and these terminals 2¢ and 2e are connected respec-
tively to a voltage holding terminal 32 and to an input
terminal 3b of a charge complete detecting circuit sec-
tion 3 which is a circuit to detect the charge completion
out of frequency signals from the charging circuit sec-
tion 2. The detected signal of the charge complete de-
tecting circuit section 3 is provided through its output
terminal 3¢ and to a signal input terminal 7b of a charge
complete signal amplifying circuit section 7, in which
section 7 an amplifying element is operated upon receiv-
ing the input of the detected signal of the section 3,
whereby a current provided from a positive terminal of
the battery 11 to-another terminal 7a of the section 7 is
presented through an output terminal 7¢ to a buzzer
driving circuit section 8, in which the current received
through a signal input terminal 8¢ and a current pro-
vided from the positive terminal of the baitery 11
through an input terminal 8a cause a voltage output to
be intermittently oscillated and provided through out-
put terminals 84 and 8¢ to a sound generating section 9
which comprises, for example, an electromagnetically
or piezoelectrically - operated buzzer, whereby the
sound generating section 9 is driven to indicate the
charge completion with a sound. A switching circuit
section 5 is provided to connect the storage battery 11
to a load 10. When this switching circuit section 5 is
closed, a charge remind detecting circuit section 4 and
charge remind signal amplifying circuit section 6 are
connected to the storage battery 11, together with the
load 10. In the charge remind detecting circuit section
4, the direct current voltage across both terminals of the
battery 11 and applied between input terminals 4a and
4b of the section 4 is divided by a resistance and the
divided voltage is provided to a signal input terminal 65
of the charge remind signal amplifying circuit section 6
in which, if the voltage of the divided voltage signal
applied through the signal input terminal 6b is above a
predetermined level, an amplifying element in the sec-
tion 6 is operated to provide the current received
through a terminal 6a from the positive terminal of the
battery 11 to another signal input terminal 8b of the
buzzer driving circuit section 8 throngh an output ter-
minal 6c. In the buzzer driving circuit section 8, in this
case, the current received through the respective termi-
nals 86 and 8 cause an output to be intermittently oscil-
lated and provided at the output terminals 84 and 8e,
whereby -the 'sound generating section 8 is driven to
perform the charge remind indication.

Now, the circuit arrangement as well as its operation
according to the present.invention specifically in the
case of the charge complete indication shall be ex-
plained more in detail with reference to the practical

20

25

30

35

40

45

50

55

4

circuit of FIG. 2. When the switching circuit 5 as in
FIG. 1 is opened and the plug 12 of input lines of the
device is connected to a commerical alternating current
source, the circuit shown in FIG. 2 will be formed and,
in the rectifying circuit section 1, the alternating current
from the source is limited by means of current limiting
resistances R1 and Ry, the alternating current having a
wave form of FIG. 3A is smoothed and rectified to be
a direct current such as shown in FIG. 3B by a diode

-bridge Ref and capacitor C; and this direct current is

applied to the charging circuit section 2. This charging
circuit section 2 is formed of a' transistor inverter 2
comprising an oscillating transistor Trj, an oscillating
transformer T formed of a base returned winding L3,
collector winding L and output winding L; respec-
tively wound on the same ferrite core and other ele-
ments as shown, and a charge controlling circuit 2;
wherein the voltage across the battery 11 connected in
parallel with a series circuit of the output winding L; of
the transformer T and a diode Do connected in series
between an emitter of the oscillating transistor Tr; and
a grounded side terminal 2/ of the inverter 2; is detected
and compared with a reference voltage and, when the
battery voltage becomes higher than a predetermined
level, a controlling transistor Tr; is conducted and the
base current of the oscillating transistor Tr; is con-
trolled. If the voltage across the both terminals of the
battery 11 is low as in an initial charging period shown
by a section a in FIG. 5, the transistor inverter 21 oscil-
lates so as to charge the battery 11 with a current ob-
tained by rectifying with the diode Dga high frequency
current generated in the output winding Ly and shown
in FIG. 4A. Here, the high frequency current generated
across both ends of the output winding L; in the initial
charging period forms a frequency signal having, as its
modulated waves, a frequency twice as high as a com-
merical frequency and, as its carrier waves, the oscil-
lated frequency of the transistor inverter 2j, and this
frequency signal is provided to the charge complete
detecting circuit section 3 as its input. In the circuit
section 3, the frequency signal is rectified by a diode Ds
to charge a capacitor C; as shown in an initial charging
period a in FIG. 6A. If desired, a light emitting diode
LED may be inserted in parallel with the capacitor C,
so as to be lighted by the frequency signal before its
rectification by the diode Ds and, since the frequency
signal is made to be high, the diode LED can be lighted
as if continuously lighted so -as to indicate that the bat-
tery is being charged. On the other, the capacitor Cz is
charged and discharged, as shown in the left-hand part
of FIG. 6A, at a voltage higher than an operating level
1) of about 0.5 to 0.7 V for a transistor Tr3 connected at
the base to the diode D5 to cause the transistor Tr3 to be
continuously conducted, whereby the direct current
divided by the resistance R3 and constant voltage ele-
ment ZD in the section 2 is made to flow through a
resistance Rz connected to the collector to the transis-
tor Tr3 and through the transistor Tr3. Accordingly, in
the initial charging period a, the charge complete de-
tecting circuit section 3 does not provide any detecting
signal at the signal output terminal 3c between the resis-

- tance R and the transistor Tr3, as shown in FIG. 6B.
. -When the charging of the battery 11 thus advances and

65

the voltage of the battery 11 rises to reach a level repre-
sented. by point A in FIG. 5, the charging controlling
circuit 2; of the charging circuit section 2 will operate,
the oscillating operation of the transistor inverter 2; will
shift from the continuous oscillation as shown in FIG.
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4A to an intermittent oscillation as in FIG. 4B and a
pausing period T3 of the oscillating operation will be-
come longer than an operating period T} of the oscilla-
tion. Here, the charging level point A is set properly by
adjusting a variable resistance VR to be a voltage corre-
sponding, in the case of, for example, a nickel-cadmium
battery, to 80 to 90% of the rated battery capacity, so
that the charge complete indication can be performed in
advance, after such set level. When the oscillating oper-
ation of the transistor inverter 2{ becomes intermittent
as above, the voltage across the capacitor C; is caused
to be lower than the operating level 1 of the transistor
Triin a section Ty’ as shown in FIG. 6A, and the charge
complete detecting circuit section 3 is caused to pro-
vide, when the transistor Tr3 is non-conductive, a pulse
signal of a voltage higher than the operating level 1; of
the transistor Trs, as shown in FIG. 6B, at the output
terminal 3c. This pulse signal is utilized as a charge
complete detecting signal, which is of a comparatively
small pulse width, as shown in the middle of FIG. 6B,
and a period in which such pulse signals are being pro-
vided is made to be a charge complete advance-indicat-
ing period b in the drawings. Now, when the charge
complete detecting signal is provided into the charge
complete signal amplifying circuit section 7 from the
charge complete detecting circuit section 3, a transistor
Trs connected at the base to the output terminal 3¢ will
be conducted, and such signals as shown in FIG. 6C
will be generated at an output terminal 7c of the circuit
section 7 during the charge complete advance-indicat-
ing period b, which signals being dependent on a time
constant determined by a resistance R;3 inserted be-
tween the input terminal 7a and the collector of the
transistor Trs, a resistance between the collector and
emitter of the transistor Tr4 and the capacity of a capac-
itor C3 provided between the respective input terminals
8¢ and 8¢ of the buzzer circuit section 8. The thus gener-
ated signals include sections of a higher voltage than an
operating level 13 of a transistor Tre provided in the
buzzer driving circuit section 8 as shown in the middle
of FIG. 6C of the advance-indicating period b. When
these signals enter the buzzer driving circuit section 8
from the charge complete signal amplifying circuit sec-
tion 7, the transistor Tre¢ and another transistor Try
connected at the base to the collector of the transistor
Tre will be made ON and OFF to provide in ON peri-
ods of these transistors an intermittently oscillated out-
put voltage to the sound generating section 9. In order
to cause the output voltage which is dependent on a
voltage discharged from the capacitor Cj to rise and
drop rapidly, in the present instance, the ON-operations
of the transistor Tre will be performed being dependent
on a time constant determined by a resistance Rig, ca-
pacitor Cy, resistance Rig and the resistance between
the base and emitter of the transistor Tre¢ arranged as
shown in FIG. 2. The intermittently oscillated output
voltage thus generated and provided between the out-
put terminal 84 and the ground is as shown:in FIG. 6D,
and the sound generating section 9 comprising a buzzer
will be driven by such output voltage of the section 8 to
generate a sound. This sound generating period T3lying
within the advance-indicating period b will be shorter
than the pausing period T4, so that a few sounds closely
repeated for the shorter period T3 will be generated at
intervals of the longer period T4 as seen in the middle of
FIG. 6D, during the advance-indicating period b.
Now, as the charging operation progresses and the
voltage of the battery rises as shown by a point B in
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FIG. 5, the pausing period T of the intermittent oscil-
lating operation of the transistor inverter 21 will become
gradually longer than the operating period T and the
section in which the voltage across the capacitor C; of
the charge complete detecting circuit section 3 becomes
below the operating level 1; of the transistor Tr3 will
become longer. As a result, the section in which the
output voltage of the charge complete detecting circuit
section 3 becomes higher than the operating level 1; of
the transistor Trs will be made longer as shown in FIG.
6B, the output voltage of the charge complete signal
amplifying circuit section 7 will be made higher as in

FIG. 6C and the section in which the voltage is higher
than the operating level 13 of the transistor Tre in the
buzzer driving circuit section 8 will become much
larger than the section in which it is below the operating
level 13. Therefore, the output period of the intermit-
tently oscillated signal of the buzzer driving circuit
section 8 will become than the nonoutput period and the
operating or sound generating period T3 of the sound
generating section 9 will become much longer than the
pausing or nonoutput period T4 The entire period in-
cluding such periods T3 and T4 will be made a charge
complete final-indicating period c. With the fact that
the period T3 of the sound generation has become
longer, the user can easily recognize that the charge of
the storage battery 11 has been completed.

The battery charging device having such a charge
complete indicating function as described in the forego-
ing according to the present invention is featured in
that, in the device which generally comprises the AC
source current rectifying section and the charging sec-
tion for charging the storage battery with the rectified
direct current from the rectifying section, the charging
section is adapted to perform the charging with the high
frequency output in which intervals are caused to ap-
pear after the predetermined level of the charge in the
battery being charged is reached and to vary as the
battery charge increases so that the completion of the
charging will be detected in the charge complete de-
tecting section depending on such varying intervals of
the output for the charging, and the charge complete
indication is performed by generating sounds at the
sound generating -section at least when the intervals
appear in the charging output or depending on varia-
tions of the intervals.

For the purpose of operating the sound generating
section in the manner as above, the charging section
comprises a blocking type self-oscillation means of the
oscillating transistor Tr; and transformer T including
the respective collector, output and base return wind-
ings L to L3 as well as a battery charging voltage set-
ting means including the variable resistance VR and its
associated Zener diode shown, so that the signals for
operating the sound generating section will appear ini-
tially for shorter period with longer intervals and finally
for longer period with shorter intervals.

_ In detecting the charge completion, the charge com-
plete detecting section is operated by an integrated
output of an integrating circuit including the capacitor
C; to which the charging output from the output wind-
ing L in the charging section is applied through the
rectifying diode Ds.

Further, the charge complete detecting section in-
cludes a switching circuit including the transistor Tr3 of
which an ON/OFF interval ratio is made to vary in
response to decrements in the charge of the capacitor
C,or increments in the charge of the battery, so that the
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operating mode of the buzzer driving section will be
varied depending on the varying ON/OFF interval
ratio of the transistor Tr3, whereby the extent of the
battery charge is discriminatively indicated by sounds
differently generated.

Next, the circuit arrangement and its operation of the
present invention for the charge remind indication shall
be referred to with reference to the practical circuit of
FIG. 7 and explanatory diagrams of FIGS. 8 and 9.

"In driving the load 10 such as a motor of the electric
shaver with the fully charged battery 11, the plug 12 is
disconnected from the commercial alternating current
source and the switching circuit section 5 is closed,
whereby such a circuit for the charge remind indication
as shown in FIG. 7 is formed. The load 10 is connected
to the battery 11 through the switching circuit section 5
to be operated by the power fed from the battery. On
the other hand, the charge remind detecting section 4
comprising a series circuit of a resistance Rjs, parallel
circuit of a resistance Rig and thermister Rh and vari-
able resistor VR is connected in parallel to the battery
11, so that the voltage across the section 4 is divided.
The divided voltage is supplied to the charge remind
signal amplifying circuit 6, wherein the voltage is ap-
plied to the base of a transistor Trsin the charge remind
signal amplifying circuit section 6. In this charge re-
mind signal amplifying circuit section 6, a series circuit
of a resistance R17 and transistor Trsis connected to the
battery 11 through the switching circuit section 5. Now
when the voltage of the battery 11 as shown by a curve
Iin FIG. 8 is high to be in an initial normal load using
period a’ as in FIG. 9B in which the voltage across the
output terminals 46 and 4c of the section 4 as repre-
sented by a curve Il in FIG. 8 is higher than the operat-
ing level 14 of the transistor Trs, the transistor Trs will
be ON and no detecting signal will be provided at the
output terminal 6¢ as shown in FIG. 9A. Therefore, no
output signal will be generated at the output terminal 84
of the buzzer driving circuit section 8 and the sound
generating section 9 will not be operated. When the
capacity of the battery 11 reduces with the use of the
load 10 and the voltage of the battery 11 reduces to
reach a point F at which the output voltage of the
charge remind detecting circuit section 4 becomes
below the operating level 14 of the transistor Trs, the
transistor Trs will be switched OFF and a charging
current will be made to flow into the capacitor C3 con-
nected between the input terminals 86 and 8¢ of the
buzzer driving circuit section 8 through the resistance
R17 from the battery 11 to charge the capacitor Ca.
When the voltage across the capacitor C3 becomes
higher than an operating level 15 of a transistor Trg
accompanied by a transistor Try, these transistors will
be switched ON and the driving current will be made to
flow from the battery 11 to the sound generating section
9 connected between the output terminal 84 and 8e of
the buzzer driving circuit section 8 through the transis-
tor Try. Here, upon the conduction of the transistor Tre,
the current oscillated to flow to the sound generating
section 9 depending on the time constant determined by
a resistance Rig, capacitor Cg, resistance Rig and the
resistance between the base and emitter in the transistor
Tre will be of such wave form as shown in FIG. 9B. In
case the voltage of the battery 11 is on a comparatively
high level, the period in which the voltage across the
capacitor C3 exceeds the operating level 1s of the tran-
sistor Tre will be short as shown in FIG. 9A, and the
output period of the output signal of the buzzer driving
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circuit section 8, that is, the sound generating period T3
of the sound generating section 9 will become shorter
than the pausing period T4 This period is made a
charge remind indicating period II as shown in FIG.
9B. When the voltage of the battery 11 gradually re-
duces and the period in which the voltage across the
capacitor C3 exceeds the operating level 15 of the transi-
tor Trg becomes longer than the period in which the
voltage does not exceed the operating level 1s, the
sound generating period T3 of the sound generating
section 9 will become longer than the pausing period
T4. This period is a discharge completing period III
shown in FIG. 9B. Here, by the sound generation of the
sound generating section 9, the user can recognize the
reduction of the capacity of the battery 11 and, by the
length of the sound generating period T3, the remaining
capacity can be also recognized.

With the arrangement as has been described, accord-
ing to the present invention, there can be brought about
such effects that the charge complete indication and
charge remind indication can be made by sounds so
that, while the conventional light indicating system
cannot be effectively recognized by the user unless the
light indication is within the sight of the user, the sound
indications of the present invention can be well recog-
nized even if the indications are made outside the sight
of the user; particularly, even if the device of the pres-
ent invention is used as assembled in such implement
that has to be used as grasped by the hand of the user so
that the position where the indications are made is not
always in the sight of the user, such as in the case of the
electric shaver, electric hair clipper, electric cauterizer,
electric face beautifier or the like, the charge remind
indication by means of the sounds generated can be well
recognized so that the charging time will not be missed
and the stop of the operation or the like during the use
can be effectively prevented.

Further, there are such effects that, when a single
sound generating means is used commonly for the
charge complete and charge remind indications, the
device as well as its assembled implement can be mini-
mized in size and manufacturing costs can be also re-
duced; it is made possible due to the sound generating
indications to render the respective indications of the
charge completion and discharge completion as well as
their respective extents to be distinctive by varying the
tone of the generated sounds by modulating the current
for driving the sound generating means; further, in such
instrument in which only one storage battery is used to
make it small and light as the electric shaver, the use of
the electromagnetic buzzer as the sound generating
means ‘makes it possible to magnify an oscillatory
sounds generated even with a small current by means of
a proper resonating mechanism practically without any
difficulty.

What is claimed is:

1. A battery charging device having a battery state
indicating function comprising:

a rectifier for converting an AC source current into a

direct current;

a high frequency charging circuit including a transis-
tor,"a transformer having windings respectively
disposed in the collector, base and emitter circuits
of said transistor, and a rectifying diode connected
in series between said emitter circuit transformer
winding and the emitter of said transistor, wherein
a battery to be charged is connected in parallel
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with said series connected of said diode and said
emitter circuit winding;

detecting means responsive to the charge level of a
battery being charged, for producing an output
signal when a predetermined level is reached;

a control circuit responsive to said detecting means
for causing said charging circuit to produce an
intermittent charging voltage when said predeter-
mined charge level is reached; and

means responsive to said level detecting means for
intermittently generating a sound when said prede-
termined level is reached, said sound generating
means being responsive to the level of charge of the
battery such that the length of the period between
each generated sound, relative to the length of each
generated sound, is varied in dependence upon the
charge level.

2. A device according to claim 1 wherein said high
frequency charging circuit further includes a parallel
circuit of a first capacitor and first resistance inserted
between said emitter of said transistor and said trans-
former winding in said base circuit, a series circuit of a
second capacitor and second resistance connected in
parallel to said transformer winding in said collector
circuit, and a series circuit of a variable resistance and
Zener diode connected in parallel to a series circuit of
said transformer winding in said emitter circuit and a
diode, a connecting point of said variable resistance and
Zener diode being connected to the transformer wind-
ing in the base circuit.

3. A device according to claim 2 wherein a series
circuit of said level detecting means and said sound
generating means is connected to said transformer
winding in said emitter circuit.

4. A device according to claim 3 wherein said level
detecting means comprises a charge completion detect-
ing circuit including a series connected rectifying diode
and capacitor connected in parallel to said transformer
winding in said emitter circuit, a first transistor con-
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nected at the base and emitter to respective ends of said
capacitor, and a second transistor connected at the base
to the collector of said first transistor.

5. A device according to claim 4 wherein said sound
generating means comprises a buzzer driving circuit
including a capacitor connected to the emitter of said
second transistor of said charge completion detecting
circuit and a transistor connected at the base and emit-
ter to respective ends of said capacitor, and a buzzer
connected in emitter circuit of said transistor of said
buzzer driving circuit.

6. A device according to claim 3 wherein said level
detecting means comprises a charge completion detect-
ing circuit inserted between said transformer winding in
said emitter circuit of said charging circuit and said
sound generating means, and a charge remind detecting
circuit inserted through a switch means between said
storage battery and said sound generating means for
actuating the sound generating means only when the
charge in the battery becomes below a predetermined
level.

7. A device according to claim 5 wherein said level
detecting means comprises a charge completion detect-
ing circuit inserted between said transformer winding in
said emitter circuit of said charging circuit and said
sound generating means, and a charge remind detecting
circuit having a switch means for connecting said
charge remind detecting circuit between said storage
battery and said buzzer driving circuit for actuating said
buzzer only when the charge in the battery becomes
below a predetermined level, said charge remind detect-
ing circuit including a resistance connected in series
with said capacitor in the buzzer driving circuit and
with the battery through said switch means, a transistor
connected in parallel to the capacitor in the buzzer
driving circuit, and a variable resistance inserted be-

tween the base and the emitter of said transistor.
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